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Respiratory symptoms are the most common cause of general practitioner (GP) consultation, and 
hospital-based specialists are often called on to provide management guidelines, particularly in the area 
of antibiotic prescribing. The present authors have assessed factors associated with antibiotic use by 115 
GPs when managing 1089 adults with an acute lower respiratory tract illness, including cough. They 
prescribed antibiotics to three-quarters of patients, but felt antibiotics to be defniteZy indicated in less 
than one-third of these cases and not needed in one-fifth. Univariate analysis revealed that antibiotics 
were prescribed more frequently by older GPs for older patients in the presence of underlying disease, 
discoloured sputum, shortness of breath, wheeze, fever, signs on chest examination, and ‘other factors’. 
Multivariate logistic regression confirmed an independent effect for all these findings except for the 
presence of underlying disease, shortness of breath and wheeze. ‘Other factors’ included patient 
‘pressure’ and social factors, and GP work pressure or prior experience with the patient. These factors 
were an important influence on prescribing, especially if the GP felt an antibiotic was not indicated. 
Amoxycillin was the first choice (58% of total) except where the patient had recently received 
antibiotics for the same illness. Broader spectrum antibiotics were used more commonly in patients with 
chronic lung disease, discoloured sputum, chest signs on examination and where the GP felt antibiotics 
were indicated. However, these antibiotics were also prescribed to 14% of previously well patients. 
General practitioners used a wide variety of terms to describe the illness with little consistency or 
structure. 
The decision concerning the use and choice of antibiotics and the confidence with which the GP makes 
that decision is a complex interaction between patient, doctor and disease, being affected not only by 
clinical features but also by the social and psychological elements of the presenting problem. Such issues 
need to be appreciated by hospital specialists when called on to advise on developing relevant guidelines 
for primary care. 
RESPIR. M~~.(1997)91, 427-434 
Introduction 
Respiratory symptoms are the most common cause 
of consultation in primary care, and general prac- 
titioners (GPs) prescribe over 30 million courses of 
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antibiotics in England and Wales each year for their 
treatment (1). 
The vast majority of lower respiratory tract ill- 
nesses (LRTi), including lower respiratory tract infec- 
tions (LRTI), are managed in primary care (1,2), and 
guidelines for the management of adults hospitalized 
with LRTI and pneumonia (3-5) and advice from 
secondary care specialists may not be practical or 
relevant. Acute LRTi are often mild and frequently 
self-limiting, and GPs usually prescribe without 
investigations, or evidence of proven infection. 
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Over 20 yr ago, Howie et al. (6,8) demonstrated a 
marked variation in antibiotic use for acute respirat- 
ory illness in the U.K., and encouraged GPs to define 
accurately this common condition and to provide 
fewer prescriptions and more education, 
The present authors have investigated current prac- 
tice, where GPs have a greater range of antibiotics at 
their disposal, and perhaps increased pressure from 
patients and from the pharmaceutical industry to 
prescribe them. A greater understanding of the cur- 
rent situation in primary care may form a basis for 
developing practical management guidelines for this 
common condition by co-operation between primary 
and secondary care specialists, including respiratory 
physicians. 
Methods 
Prior to the present study, the authors invited GPs 
attending local postgraduate meetings and by means 
of personal contact to participate. They agreed to 
complete data sheets on about 10 consecutive adults 
(aged 16 years and over) presenting with an acute 
lower respiratory tract illness. Those in whom cough 
was present were included in the subsequent analysis. 
The data sheets were adapted from those used 
successfully in previous studies in primary care of 
lower respiratory tract infections (1,9,10). The GP 
also recorded their certainty about antibiotic use, 
whether: (1) antibiotics were definitely not indicated; 
(2) probably not indicated; (3) probably indicated; (4) 
definitely indicated; and (5) whether ‘other factors’ 
influenced their decision. Such ‘other factors’ 
included: (1) patient expectation ‘pressure’ to pre- 
scribe; (2) social factors for the patient (e.g. forthcom- 
ing weekend/holiday/exam); (3) time/work pressure 
on the GP; (4) prior experience with managing this 
patient; and (5) ‘any other factors’. Finally, the GP 
recorded the descriptive terms they would use to 
define the episode of illness. Results from correctly 
completed data sheets were analysed using Epi Info 6 
Database and Statistics System (USD Incorporated, 
Georgia, 1994). Levels of statistical significance were 
computed using a Chi-squared test of independence. 
Independent effects were assessed by multivariate 
logistic regression analysis. 
Results 
DETAILS OF PARTICIPATING GPs AND THEIR 
PATIENTS 
One hundred and fifteen GPs (median age 41 years; 
range 26-64) returned usable data sheets on 1089 
separate patients [median age 49 years; range 16-96; 
female 643 (59%)]. An additional 36 patient data 
sheets were excluded as 30 were incomplete, and in six 
cases, cough was not included as a symptom. Seven 
GPs were in single-handed practices, the others being 
in partnerships of varying size. Fifteen GPs worked in 
inner cities, 25 in rural/semirural areas and 67 in 
suburban practices (data not available for eight GPs). 
Patients were recruited within one working week by 
65 (56%) GPs and within 3 weeks by 109 (95%) GPs. 
SYMPTOMS, SIGNS AND PAST HISTORY 
Symptoms had been present for a median of 7 days 
(range l-90 days; 25 percentile 4 days; 75 percentile 
14 days: data, on 749) before consultation. Lower 
respiratory symptoms included cough (in 1089 
patients, lOO%), sputum production (729, 67%) 
[described as clear in 145 (20%) and discoloured in 
584 (SO%)], shortness of breath (342, 31%), wheeze 
(299, 27%) and chest pain/ache 283, 26%). Nine 
hundred and forty-one (86%) patients had one or 
more lower respiratory symptom(s) or signs in 
addition to cough. General symptoms reported by the 
patient included sore throaticoryza (369, 34%), fever 
and sweats (344, 32%), headaches/aches and pains 
(275, 25%) and other symptoms (69, 6%). 
A chest examination was recorded in 1037 patients 
(95%) and revealed a clear chest in 584 (56% of those 
examined), generalized chest signs in 309 (30%) and 
focal signs in 144 (14%). One hundred and seventy- 
four patients (16%) had seen their GP within the 
previous 2 weeks for the same illness. Of these, 112 
(64% of this group, 10% of total) had been prescribed 
an antibiotic on that occasion. Underlying disease 
(defined as significant chronic disease under super- 
vision or treatment) was present in 413 patients, 
including 258 with chronic lung disease, and 676 
(62%) were previously well. 
MANAGEMENT 
Only two patients were admitted to hospital. Anti- 
biotics were prescribed for 818 patients (75%) for a 
median duration of 7 days (range 2-28; 50% for 7 
days, 39% for 5 days and 3% for 10 days: data on 775 
patients). 
The certainty with which the doctor made the 
decision whether or not to give an antibiotic is shown 
in Table 1. For the patients prescribed an antibiotic, 
the GP felt that it was definitely indicated in less than 
one-third of cases and probably or definitely not 
indicated in one-fifth of cases. For those not pre- 
scribed an antibiotic, the decision was clearer, with 
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TABLE 1. The relationship between the certainty of the GP’s decision 
whether or not to use an antibiotic and the prescription of an antibiotic 
(Data not available on patient) 
Decision 
Antibiotic Antibiotic 
prescribed not prescribed 
(n=818) (n=270) 
Definitely indicated 246 (30) 
Probably indicated 414 (51) 
Probably not indicated 414 (51) 
Definitely not indicated 11 (1) 
Data given as numbers of patients (percentages). 
0 
0 
0 
179 (66) 
two-thirds of GPs being certain that antibiotics were 
definitely not indicated. 
FACTORS AFFECTING USE AND CHOICE OF 
ANTIBIOTIC 
Factors significantly associated, on univariate analy- 
sis, with the use of an antibiotic are shown in Table 2. 
Multivariate logistic regression analysis demonstrated 
independent effects (all at a significance level of 
BO.001) for sputum discolouration, history of fever, 
signs on chest examination, the presence of ‘other 
factors’ and a GP description of a viral infection and 
LRTI. The use of antibiotics was also significantly 
related to the age of the GP, such that GPs under the 
age of 50 years prescribed antibiotics for 72% (618/ 
856) of patients, and those aged 50 years or over 
prescribed antibiotics for 85% (116/137) of patients 
(P=O.O03). There was also a significant relationship 
with patient age, such that antibiotics were prescribed 
for 71% (383/543) of patients under 50 years and 80% 
(4261530) of patients aged 50 years or older 
(P<O.OOl). The effects of patient age (P=O.O03) and 
GP age (PzO.03) were independently associated with 
antibiotic prescription when assessed together in a 
logistic regression model. There was no association 
with patient sex, prescription of antibiotics in the 
previous 2 weeks, symptom duration, day of the 
week, headache, and aches and pains. 
Table 3 shows the relationship between various 
factors and antibiotic choice. Amoxycillin was the 
first choice except where the patient had already 
received antibiotics in the previous 2 weeks, in which 
situation the use of other antibiotics increased sub- 
stantially (P<O.OOl). Co-amoxiclav, cephalosporins, 
quinolones and trimethoprim were used more com- 
monly in those patients with discoloured sputum 
(PzO.02) chest signs (WO.001) and when the GP 
decided that antibiotics rrere indicated (WO.001). 
Tetracycline use was higher in the presence of clear or 
absent sputum production (P<O.OOl), a clear chest on 
examination (P=O.O09) and where the GP felt that an 
antibiotic was not indicated (P<O.OOl). 
In 462 cases (42% of total: 56% of those given 
antibiotics), the GPs recorded that one or more ‘other 
factors’ had influenced the decision to use an anti- 
biotic. These included: prior experience with this 
patient (237 cases, 51% of this group), patient 
expectations/‘pressure’ (169, 37%) forthcoming 
social events for the patient (e.g. weekend, holiday, 
exams) (73, 16%) work pressure on the GP (22, 5%) 
and other factors not specified (69, 15”/;1). These ‘other 
factors’ had a greater influence on the decisions to 
prescribe when the GP felt antibiotics were not indi- 
cated. ‘Other factors’ were present in 145/158 (92%) 
patients who received an antibiotic when not felt 
required compared with 262/660 (40%) who received 
an antibiotic when it was felt to be indicated 
(P<O.OOl). 
DESCRIPTION OF ILLNESS BY GP 
There was a very wide variation in the terms used by 
the GP to describe the illness. The most common 
specific expressions or words used included ‘bronchi- 
tis’ (in 290 cases), ‘viral’ or ‘influenza’ (227) ‘upper 
respiratory tract infection’ (165), ‘chest infection’ 
(143) ‘exacerbation’ (of an underlying lung disease) 
(98) ‘tracheitis’ (60), ‘lower respiratory tract infec- 
tion’ (54) respiratory tract infection (40) and pneu- 
monia (40) but often with additional phrases and 
considerable overlap. 
Descriptions could be grouped with the prime 
emphasis based on: (1) disease (441) (e.g. tracheitis, 
bronchitis); (2) anatomy (114) (e.g. upper, middle or 
lower respiratory infection): (3) aetiology (103) (e.g. 
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TABLE 2. Factors found by univariate analysis to be significantly associated with 
whether or not an antibiotic was prescribed for an acute lower respiratory illness 
Factor 
Antibiotic Antibiotic 
prescribed not prescribed P value 
Prior health 
Underlying disease present 
Previously well 
Sputum* 
Discoloured 
Clear or absent 
Shortness of breath 
Present 
Absent 
Wheeze 
Present 
Absent 
History of fevers* 
Present 
Absent 
Chest examination* 
General or focal signs 
Clear 
‘Other factors’* 
Present 
Absent 
Description of illness by GP* 
Viral infection not mentioned 
Viral infection mentioned 
Lower respiratory tract infection (LRTI) 
Other than LRTI 
351 (85) 
467 (69) 
546 (94) 
272 (54) 
292 (85) 
526 (70) 
251 (84) 
567 (72) 
288 (84) 
530 (71) 
429 (95) 
353 (60) 
407 (88) 
411 (66) 
718 (83) 
100 (44) 
614 (92) 
204 (48) 
62 (15) 
209 (31) 
38 (6) 
232 (46) 
50 (15) 
221 (30) 
48 (16) 
223 (28) 
56 (16) 
215 (29) 
24 (5) 
231 (40) 
55 (12) 
216 (34) 
144 (17) 
127 (56) 
52 (8) 
219 (52) 
<O~OOl 
~0~001 
~0~001 
<O.OOl 
~O*OOl 
<O~OOl 
<O*OOl 
<O.OOl 
co.001 
‘Other factors’ include one or more of: patient ‘pressure’ expectation or social 
factors; work load pressure on GP; prior experience with the patient; and ‘other’. 
Data are number of patients (percentage). 
*These factors remained independently and significantly (PcO.001) associated with 
antibiotic use after multivariate logistic regression analysis. 
viral, atypical, bacterial infection); (4) symptoms (59) 
(e.g. chesty cough, irritable cough; respiratory 
catarrh); (5) non-specific phrases (129) (e.g. chest 
infection, respiratory infection); or a combination of 
these. 
Discussion 
The present study provides a contemporary insight 
into the complex issues relating to illness definitions 
and antibiotic use for a common symptom cluster 
in primary care. However, the results need to be 
interpreted within the limits of the design of this 
prospective, observational study. 
The GPs were asked to study consecutive patients 
consulting for the symptoms of an acute LRTi. 
Although the authors cannot be certain that patient 
recruitment was not subject to selection of more 
memorable or severe cases, the fact that recruitment 
was completed with three working weeks by nearly all 
GPs and by over half within a week makes significant 
bias from excluding patients unlikely, and confirms 
the common nature of this problem. 
The term ‘acute respiratory illness’ was chosen to 
allow comparison with the work of Howie et al. (68) 
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TABLE 3. Choice of antibiotic related to various factors expressed as number of cases (percentage) receiving that 
antibiotic (data on two patients not available) 
Antibiotic type prescribed 
Amino-penicillin Macrolide Tetracycline 
Other 
groups” 
All cases (~~816) 
Antibiotics in last 2 weeks 
Yes (80) 
No (736) 
Prior health 
Previously well (466) 
Chronic lung disease (223) 
Sputum description 
Discoloured (544) 
Clear or absent (272) 
Chest examination 
Clear (352) 
General or focal signs (428) 
GP decision about antibiotics 
Definitely/probably indicated (658) 
Definitely/probably not indicated (158) 
GP description of illness 
Lower respiratory infection (612) 
Other description (204) 
486 (60) 132 (16) 40 (5) 158 (19)* 
11 (14) 27 (34) 5 (6) 37 (46) 
475 (65) 105 (14) 35 (5) 121 (16) 
297 (64) 76 (16) 25 (5) 68 (15) 
112 (50) 38 (17) 8 (4) 65 (29) 
325 (60) 86 (16) 15 (3) 118 (22) 
161 (59) 46 (17) 25 (9) 40 (15) 
229 (65) 58 (16) 26 (7) 39 (11) 
233 (54) 70 (16) 13 (3) 112 (26) 
384 (58) 109 (17) 18 (3) 147 (22) 
102 (65) 23 (15) 22 (14) 11 (7) 
344 (56) 110 (18) 23 (4) 135 (22) 
142 (70) 22 (11) 17 (8) 23 (11) 
*Includes: co-amoxiclav (79, 10%) cephalosporin (43.5) quinolones (27, 3%) and trimethoprim (9, 1%). 
25 yr previously, but the GPs were asked to study 
patients they considered had a chest or lower respir- 
atory tract illness. The aim of the study was to 
investigate normal practice, rather than altering 
practice by specifying artificial definitions, a strategy 
used in other studies in this area (11). However, the 
authors analysed only those with a cough as the 
cardinal symptom; cough being the one factor to 
feature consistently in various proposed definitions of 
lower respiratory tract illness, including bronchitis 
and LRTI (12-14). The present results suggest that 
the study was largely successful in focusing on acute 
LRTI, as 86% of patients had at least one LRT 
symptom or sign in addition to cough, and upper 
respiratory tract illness (URTI) was mentioned by the 
GP in only 15% of cases. 
The selection of GPs was not random and may 
over-represent enthusiastic and informed doctors. 
The fact that the GPs recorded examining the chests 
of 95% of patients may suggest some modification of 
behaviour during the data collection. However, if 
these reservations are valid, it implies that the find- 
ings of diagnostic inconsistency and the wide- 
spread use of antibiotics (even when thought to be 
inappropriate) are likely to be even more common 
than among this sample. 
USE OF ANTIBIOTICS 
The present findings are very similar to those reported 
by Howie in 1973 . Antibiotics were prescribed to 
three-quarters of adults who presented to their GP 
with an acute LRTi, with their use increasing for 
older patients and in the presence of discoloured 
sputum and chest signs, prior underlying disease, 
shortness of breath, wheeze, fevers and ‘other factors’ 
affecting the GP decision. A similarly high rate of 
antibiotic use has also been reported recently from a 
retrospective survey of GPs from several European 
countries, with 87 and 71% of patients with ‘acute 
bronchitis’ and ‘viral LRTI’, respectively, receiving 
antibiotics (10). 
Increasing age of the GP was found to be positively 
associated with use of antibiotics. This relationship is 
the opposite to that found by Howie in 1973 (7). 
However, direct comparison is difficult, as there have 
been significant changes in the age and sex profile of 
principals in general practice during that time. 
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Expert opinion on the place of antibiotics in this 
situation is divided (15-I 9). Recently, National 
Health Service Medicines Resource Centre Bulletin 
(16) advised against using antibiotics in healthy 
patients with cough and purulent sputum of less than 
7 days duration, and a Lancet editorial written by 
hospital-based specialists advised that antibiotics 
were never warranted in acute bronchitis (15). 
Canadian guidelines (20) suggest using antibiotics 
only if cough and purulent sputum ‘persists’ and 
those from Holland only if purulent sputum or cough 
have been present over 3 days (12). The present study 
has demonstrated that common practice does not 
follow such expert advice, with nearly all patients 
with purulent sputum receiving antibiotics at the first 
consultation, irrespective of duration of symptoms. 
The use of investigations in primary care is unlikely 
to become a useful tool in deciding whether or not to 
prescribe antibiotics at the first consultation, and GPs 
in most parts of Europe manage LRTI initially on a 
clinical basis, using investigations uncommonly (21). 
Melbye et al. found that rapid access to C-reactive 
protein measurements (CRP) or radiography had no 
impact on antibiotic use by GPs (22,23), even though 
raised CRP appears useful in identifying those found 
subsequently to have a bacterial LRTI or pneumonia 
(24). 
OTHER FACTORS AFFECTING THE DECISION 
TO PRESCRIBE ANTIBIOTICS 
The present study was able to document, perhaps for 
the first time, details of the GP’s uncertainty when 
considering an antibiotic in the treatment of an LRTi. 
The GP felt an antibiotic was definitely indicated in 
less than one-third of patients who received them, and 
in nearly 20% of those who were prescribed an 
antibiotic, the GP felt that it was not indicated. In 
nearly all such cases, the GP’s action was influenced 
by other non-clinical factors. This confirms Howie’s 
finding, in a case history study of sore throat 
management, that social and psychological factors 
significantly affect GP action (25). 
The Audit Commission (26) has estimated that 
over-prescribing in general practice in England and 
Wales, particularly of antibiotics, costs up to &275m 
annually, and identified patient expectation as one of 
the several non-clinical factors known to affect GP 
prescribing (27,28) - a statement that the present 
study supports. 
CHOICE OF ANTIBIOTIC 
Twenty-five years ago., Howie et al. reported that 90% 
of acute respiratory illnesses were treated in the U.K. 
with penicillin, tetracycline or ampicillin (6). It is hard 
to justify the substantial change in antibiotic prescrib- 
ing to newer agents (29), that has also been reported 
from other European countries (1 I), based solely on 
changes in antibiotic sensitivity patterns or pathogens 
(30). Some authors recommend antibiotics such as 
co-amoxiclav, cephalosporins and quinolones as a 
second choice if there has been no clinical response to 
amoxycillin (16,31). The present study found this 
pattern of prescribing for half of the patients who 
returned having received an antibiotic in the previous 
2 weeks. In this situation, a macrolide was also 
popular, perhaps to cover ‘atypical pathogens’, 
although some studies have found such infections to 
be generally uncommon in community LRTIs (1). 
Of greater concern is the use of these second-choice 
agents as first-line treatment in nearly one-fifth of 
cases overall, including those in previously good 
health. That they were more commonly used in the 
presence of prior lung disease, discoloured sputum, 
chest signs and where the GP considered that anti- 
biotics were indicated, may reflect a view by the GP 
that it is important to ‘get it right’ in such circum- 
stances, hence justifying the choice of these anti- 
biotics, even though there is no evidence to support 
their superior efficacy in this situation. The use of 
tetracycline when the GP considered antibiotics were 
not indicated, may mean that it is chosen as cheap 
and safe where efficacy was of less concern than the 
act of prescribing during a period of ‘temporary 
dependence’ (32). Of interest, guidelines from other 
countries recommend tetracyclines as one of the 
first-line choices for patients with LRTI and acute 
bronchitis (4,12,20,33), and it remains the most 
common choice for LRTI in Germany (11). 
DESCRIPTION OF ILLNESS BY GP 
In 1973, Hope-Simpson and Miller noted that GPs 
have no useful classification of respiratory disease 
(34), a problem that remains today. The wide 
variation in the terms used to describe the acute 
respiratory illness confirms this observation, and 
demonstrates that there is still no consistent nomen- 
clature in use among GPs, for whom consultant-led 
definitions are clearly unhelpful. Although the term 
‘LRTI’ is frequently used in journal review articles, it 
appears little used by the practising GP. It demon- 
strates the difficulty of studying this condition, and, 
most importantly, the need to produce agreed defini- 
tions as a prelude to defining sensible management 
guidelines. There was some consistency in labelling; 
e.g. 86% of patients described as having pneumonia 
or pleurisy had focal chest signs, compared with 9% 
of those with other descriptions, but over 40% of the 
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GPs who included ‘viral’ in the description still used 
an antibiotic. 
It is concluded that antibiotics continue to be 
prescribed frequently for an acute lower respiratory 
illness and that the choice of antibiotics has changed 
substantially over the last 25 yr, probably inappropri- 
ately. The decision concerning the use and choice of 
antibiotics, and the confidence with which the GP 
makes that decision, is a complex interaction between 
patient, doctor and disease, being affected not only by 
clinical features but also by social and psychological 
elements of the presenting problem. Authorities 
whose background is in hospital medicine need to 
recognize the importance of these broader issues and 
the problem of defining the illness, and co-operate 
with GP colleagues in framing evidence-based but 
practical management guidelines and prescribing 
advice for primary care. 
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